Enzymatic formation of queuosine and of glycosyl queuosine in yeast tRNAs microinjected into Xenopus laevis oocytes. The effect of the anticodon loop sequence.
The eukaryotic tRNA-guanine transglycosylases (queuine insertases) catalyse an exchange of guanine for queuine in position 34, the wobble nucleoside, of tRNAs having a GUN anticodon where N (position 36) stands for A, U, C or G. In tRNAAsp (anticodon QUC) and tRNATyr (anticodon Q psi A) from certain eukaryotic cells, the nucleoside Q-34 is further hypermodified into a glycosylated derivative by tRNA-queuine glycosyltransferase. In order to gain insight into the influence of the nucleosides in position 36, 37 and 38 of an anticodon loop on the potential of a tRNA to become a substrate for the two modifying enzymes, we have constructed several variants of yeast tRNAs in which the normal anticodon has been replaced by one of the synthetic anticodons GUA, GUC, GUG or GUU. In yeast tRNAAsp, the nucleosides 37 (m1G) and 38(C) have also been replaced by an adenosine. These reconstructed chimerical tRNAs were microinjected into the cytoplasm of Xenopus laevis oocytes and tested for their ability to react with the oocyte maturation enzymes. Our results indicate that the nucleosides in positions 36, 37 and 38 influence the efficiencies of conversion of G-34 to Q-34 and of Q-34 to glycosyl Q-34; the importance of their effects are much more pronounced on the glycosylation of Q-34 than on the insertion of queuine. The effect of the nucleoside in position 37 is of particular importance in the case of yeast tRNAAsp: the replacement of the naturally occurring m1G-37 by an unmodified adenosine (as it is in X. laevis tRNAAsp), considerably increases the yield of the glycosylation reaction catalysed by the X. laevis tRNA-queuine glycosyltransferase.